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Introduction: 
Mesosiderites consist of Fe-Ni metals and 
HED-like silicates. Their origin is rather uncertain, 
while mixing between core and crust of the large 
parent body is suggested [1]. From molten metal and 
unequilibrated silicates features, their complicated 
reheating history is estimated [2]. After formation of 
silicates at 4.56 Ga, they experienced metal-silicates 
mixing at ≥ 4.47 Ga with rapid cooling (1-100 
degree/day) near the surface of the parent body. They 
subsequently cooled very slowly (~0.1 degree/day 
around 400 C) before 3.9 Ga.  
Timing of the thermal event is important for 
estimation of the heat source. At ancient stage of the 
solar system, the heat source candidates are (1) solar 
nebular activity and (2) short-lived radionuclides, as 
well as (3) accretion and impact heat. Since 
mesosiderites reheated at the very early age on the 
parent body surface, they may have recorded the 
early solar system evolution [3]. 
Meanwhile, U-Pb age information is important 
and can be obtained from zircon in meteorites. 
Previous Pb-Pb dating of Vaca Muerta zircon is 
reported as 4563 +/- 15 Ma, which may be the 
crystallization age [4]. Recently, Haba et al. [5] 
showed younger Pb-Pb age of 4520 +/- 27 Ma for a 
highly metamorphosed mesosiderite, Estherville. 
Here we show the U-Pb dating of zircon found in the 
Asuka 882023 mesosiderite. 
 
Sample & Methods: 
From A 882023 thin section, a large zircon 
grain (80 x 30 µm, Fig. 1) was found by SEM 
observation and analyzed for U-Pb age using 
NanoSIMS (@AORI, Univ. of Tokyo). For SIMS 
analysis, a ~3 nA O- ion beam with spot size of ~10 
µm is applied of 10 spots. Analyses of 238U-206Pb and 
207Pb-206Pb were performed separately on the same 
spot. Sample 238U/206Pb ratios are calibrated using 
AS3 standard zircon.  
 
Results & Discussion: 
Obtained 238U-206Pb age and 207Pb-206Pb age are 
4375 +/- 300 Ma (MSWD= 0.75) and 4530 +/- 81 
Ma (MSWD=0.11) respectively. Since two ages are 
consistent within errors, the U-Pb system may be 
concordant. Total U-Pb age without common Pb 
correction shows 4527 +38/-39 Ma (MSWD= 0.46, 
Fig. 2). Relatively large errors are due to low U 
contents. 
Haba et al. [5] pointed out there are two 
different origins of the zircons; older crystallization 
in silicates and secondary products of the 
metal-silicate mixing.  Because of the large 
uncertainties, our age results are indistinguishable 
from both old Vaca Muerta [4] and younger 
Estherville [5]. However, the analyzed zircon is 
likely metamorphic origin considering the large grain 
size, lower U contents and somewhat younger age.  
Mineral and chemical features questioned 
impact-origin of A 882023 [6]. If the re-heating age 
is 4.527 Ga, 26Al does not provide enough heat. 
Another problem of radionuclide heat source is that 
they heat the parent body from inside. Surface 
temperature should be lower than the interior 
temperature. A possible way to heat surface material 
efficiently is external heating, due to nebular activity 
or impact heating. Lifetime of the solar nebular is 
several million years. Therefore, nebula activity is an 
unlikely heat source at 4.527 Ma. However, if the 
re-melting age is ~4.56 Ga, which is within our 
uncertainty, there is a possibility of the nebular 
activity. More precise age determination is required 
for further discussion. 
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Figure 1. BSE image of zircon in A-882023. 
Figure 2. U-Pb inverse isochron (Terra - Wasserburg diagram) 
